The aerodynamic diameter of an air borne particle is the key property in determining its respiratory deposition. The study aim to assess PM 2.5 level and its size distribution at 5 traffic junctions located along the lateral highway connected to 
Introduction and Methods
Several studies indicates that respirable particulate matter can have a severe effect of human health specially PM 2.5 . There are strong indications that the number of particles may be more relevant for human health effects than the particle mass [1] . However the particles contribute very little to the total suspended mass and these are not taken into account by emission or air quality standards related to particle mass, even though they may have severe health effects.
Particulate matter is the term used for a mixture of solid particles and liquid droplets found in the air. PM 2.5 refers to particulate matter that is 2.5 µm or smaller in size. 2.5 micrometers is approximately 1/30 the size of a human hair on average [2] . Particulate matter with aerodynamic diameter (unit density sphere) of 2 µm is 90% respirable whereas 2.5 µm is 75% respirable [3] .
Respirable dust refers to those dust particles that are small enough to penetrate the nose and upper respiratory system and deep in to the lungs. Particles that penetrate deep into the respiratory system are generally beyond the body's natural clearance mechanism of cilia and mucus and are likely to be retained.
The sources of PM 2.5 include fuel combustion from automobiles, power plants, wood burning, industrial processes/operation units etc. However size distribution of particulate matter through industrial process depends on the process, control equipment and its working condition [4] . In urban area PM 2.5 emission is mainly from onroad vehicles i.e., two wheelers, three wheelers and four wheelers of light and heavy vehicles [5] . These fine particles are also formed in the atmosphere when gases such as sulfur dioxide, nitrogen oxides, and volatile organic compounds (all of which are also products of fuel combustion) are transformed in the air by chemical reactions.
Fine particles are of concern because they are risk to both human health and the environment. Because these particles so small they can able to travel deeply into the respiratory tract, reaching the lungs. Exposure to fine particles can cause short-term health effects such as eye, nose, throat and lung irritation, coughing, sneezing, runny nose and shortness of breath. Exposure to fine particles can also affect lung function and worsen medical conditions such as asthma and heart disease. Scientific studies have linked increases in daily PM 2.5 exposure with increased respiratory and cardiovascular hospital admissions, emergency department visits and deaths. Studies also suggest that long term exposure to fine particulate matter may be associated with increased rates of chronic bronchitis, reduced lung function and increased mortality Lateral Highway in Hyderabad from lung cancer and heart disease. People with breathing and heart problems, children and the elderly may be particularly sensitive to PM 2.5 . Studies on particle mass concentration (PM 10 & PM 2.5 ) indicate that for particle mass there is no threshold in particle concentration below which health would not be jeoparadised. [6] .
Deposition velocity on the skin found to be 7.4 ± 1.1 × 10 -4 m/s for the 0.5 m, whereas 57 ± 14 × 10 -4 m/s for the 2.5 m particles [7] . The amount of pollutants deposited on the skin of dressed person is more than an order of magnitude longer than the amount deposited in the lungs and that skin deposition is an important pathway for toxics that can penetrate through the skin.
As per previous study, levels of PM 2.5 at several locations at Delhi, India have reported to be in the range of 78 -109 µg/m 3 [8] . The Mean PM 2.5 concentration for the background mixed/traffic industrial site in Chennai (India) were 35, 46 and 54 g/m 3 respectively and ratio between PM 2.5 to PM 10 was about 0.5 at all the three sites during 2002 -2003 [9] . Measurement were carried out for one year at two sites in Mumbai city, average values of PM 2.5 and PM 10 were 43 and 61 μg/m 3 at ambient site and at kerbsite 69 and 90 μg/m 3 respectively. The results also indicate that on an average, ratio of PM 2.5 and PM 10 was 0.68 and 0.7 at ambient and Kerbsite respectively [10] . OAQPS (USEPA) paper indicate that annual mean concentration of PM 2.5 were above 20 g/m 3 in several major urban areas through out the eastern US including Pittsburg, Cleveland, Atlanta, Chicago, St. Louis and in Los Angels and the central valley of California. Values in the 40 -65 μg/m 3 range were more common in the eastern U.S and on the west coast, but relatively rare in the central and western mountain regions [11] . Recently it has become mandatory to monitor PM 2.5 levels (India). CPCB (India) prescribed air quality standard on 24 hrly average is 60 g/m 3 and for annual average is 40 g/m 3 [12] . Whereas EPA prescribed standard for PM 2.5 on 24 hrly average is 35 g/m 3 [13] . The present study has made an attempt to monitor PM 2.5 along the lateral highway connected to NH-202 at five locations from Secunderabad to Uppal X road.
Study Area
Hyderabad is one of the fastest growing cities in the country with a potential to become cyber capital of India. It is located on the Southern Central region and it is almost in the middle of India.
Hyderabad is one of the metropolises of India with a population of 40.1 lakhs as per 2011 census [14] . The city is witnessing a rapid expansion, industrial boom, increased trade opportunities coupled with high population growth rate (decadal rate 40%) accelerated due to migration from rural areas. Hyderabad city has hot steppe type climate with average temperature ranges between 40˚C & 43˚C in summer and 13˚C & 17˚C in winter and humidity ranging between 25% and 80% respectively. The city has Altitude of 536 m above mean sea level, monsoon and post-monsoon conditions prevail from June to December and the average annual rainfall is recorded about 89 cm.
About 10 km section of road is covered for sampling. Monitoring was carried out at selected 5 different traffic junctions and monitored two times in a day (morning & evening) on four hourly basis during summer (May 2008). Sampling points are shown in Figure 1 [15] and latitude and longitude of respective points are reported in Table 1 .
The sampling for particulate matter was carried out along the lateral highway connected to NH-202. It is a two way road of width 60 feet on each side with high traffic density comprising mostly 2 wheeler, 3 wheeler, 4 wheeler and heavy vehicles. The average traffic movement along the lateral highway is shown in Table 2 .
Materials and Methods
The particle size distribution was analysed using Personal Sioutas Cascade Impactor Sampler (PCIS) along with Ley Land Legacy pump, which is capable of maintaining a constant flow rate of 9 L/min was used for sampling. Sampling was carried out at five traffic junctions along the lateral highway connected to major national high ways passing through Hyderabad. Sampling was carried out on 4 hrly basis during May 2008. During sampling period simultaneously traffic data collected and reported along the highway.
The PCIS is a miniatured cascade impactor consisting of four impaction stages and an after filter that allows the separation and collection of air borne particles in five size ranges [16] . Cut size of particle D P 50 at each stage is as follows:
2.5 m. Particles above each cut size are collected on a 25 mm PTFE filter in the respective stage. Stage 'A' designed to collect particles less than 10 m size only i.e., size of particulates 2.5 m to 10 m. Particles below 0.25 µm collected on last stage of 37 mm PTFE after filter. Particle weight on the filter represents the percent less than Lateral Highway in Hyderabad Table 3,  Table 4, Table 5, Table 6 and Table 7 respectively.
Results and Discussion
Location of sampling sites shown in Figure 1 (Table 1) indicates that distance between two adjacent sites is not more than 2 km, except site no. 5, which is around 3 km away from site No. 4. Activity wise site 5 represents mainly traffic, whereas other sites represents apart from traffic commercial activities exist to some extent. Traffic information ( 
Conclusions
It is concluded that respirable dust levels (PM 10 ) along the section of lateral highway exceeding the limits in almost all the sites. PM 2.5 has been considered as very fine particles also exceeding the limits except in few cases when compared with prescribed limits. It clearly indicates that free movement of transportation directly reflects presence of fine particles of respirable fraction. Presence of fine and very fine particles in ambient air penetrate deep into the respiratory system, which are very high at Secunderabad and Mettuguda traffic junctions. It causes health effect on road side petty business people and also reflects on indoor air quality of closed residential area including on traffic police on duty. Hence special attention to be given for free flow of traffic as well as maintenance of roads should carry out on late night of the day.
